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MEMORY CARD AND MEMORY SYSTEM

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application 1s based upon and claims the benefit of
priority from Japanese Patent Application No. 2021-152356,
filed on Sep. 17, 2021; the entire contents of which are
incorporated herein by reference.

FIELD

Embodiments described herein relate generally to a
memory card and a memory system.

BACKGROUND

In a memory card in which a memory chip and a con-
troller chip are housed i a sealing portion, the controller
chip may generate heat during the operation. It 1s desirable
to efliciently dissipate heat from the memory card.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a perspective view 1llustrating a configuration of
a memory system according to an embodiment;

FIGS. 2A and 2B are cross-sectional views illustrating
heat dissipation of a memory card according to the embodi-
ment,

FIG. 3 1s a plan view 1llustrating a configuration of the
memory card according to the embodiment;

FIG. 4 1s a cross-sectional view illustrating the configu-
ration of the memory card according to the embodiment;

FIG. 5 1s a perspective view 1llustrating a configuration of
a memory system according to a first modification example
of the embodiment;

FIGS. 6A and 6B are cross-sectional views illustrating
heat dissipation of the memory card according to the first
modification example of the embodiment;

FI1G. 7 1s a perspective view 1llustrating a configuration of
a memory system according to a second modification
example of the embodiment;

FIGS. 8A and 8B are cross-sectional views illustrating
heat dissipation of the memory card according to the second
modification example of the embodiment;

FI1G. 9 1s a perspective view 1llustrating a configuration of
a memory system according to a third modification example
of the embodiment:

FIG. 10 1s a plan view illustrating a configuration of a
memory card according to the third modification example of
the embodiment;

FIGS. 11A and 11B are cross-sectional views 1llustrating,
heat dissipation of the memory card according to the third
modification example of the embodiment; and

FIG. 12 1s a diagram 1llustrating a configuration of a
memory card according to another embodiment.

DETAILED DESCRIPTION

In general, according to one embodiment, there 1s pro-
vided a memory card including a memory chip, a controller
chip, a sealing portion, a first terminal group, a second
terminal group and a conductive pattern. The sealing portion
houses the memory chip and the controller chip and includes
a first main surface and a second main surface arranged on
an opposite side of the first main surface. The {first terminal
group mcludes a plurality of electrode terminals arranged 1n
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2

a first direction inside the first main surface. The second
terminal group includes a plurality of electrode terminals

arranged 1n the first direction 1nside the first main surface.
The conductive pattern 1s arranged between the first terminal
group and the second terminal group in the first main
surface. The conductive pattern has a longer dimension than
that of the electrode terminal 1n the first terminal group. The
conductive pattern has a longer dimension than that of the
clectrode terminal 1n the second terminal group. The con-
ductive pattern 1s 1n a planar shape.

Exemplary embodiments of a memory system will be
explained below in detail with reference to the accompany-
ing drawings. The present invention i1s not limited to the
following embodiments.

Embodiment

A memory system according to an embodiment enables a
memory card to be attached to a socket and has a structure
of dissipating heat of the memory card when the memory
card 1s attached to the socket. For example, as illustrated 1n
FIG. 1, a memory system 1 includes a memory card 10 and
a socket 20. FIG. 1 1s a perspective view 1llustrating a
configuration of the memory system 1. Herembelow, a
direction perpendicular to a front surface 10a of the memory
card 10 1s referred to as a Z direction, and two directions
orthogonal to each other 1n a plane perpendicular to the Z
direction are referred to as an X direction and a Y direction.

The memory card 10 1s formed substantially in a rectan-
gular shape having a longitudinal direction thereof 1n the Y
direction 1n the XY planar view. The socket 20 has a
recessed space 20a capable of housing the memory card 10.
The recessed space 20a 1s formed substantially in a rectan-
gular shape having a longitudinal direction thereof 1n the Y
direction 1n the XY planar view. As illustrated in FIGS. 2A
and 2B, the memory card 10 can be attached to the socket
20 by being fitted 1nto the recessed space 20a with the front
surface 10a facing the socket 20. FIGS. 2A and 2B are
diagrams 1llustrating attachment and heat dissipation of the
memory card 10. Each of FIGS. 2A and 2B corresponds to
a cross section taken along the line A-A 1n FIG. 1. FIG. 2A
illustrates a state before the memory card 10 1s attached, and
FIG. 2B 1llustrates a state in which the memory card 10 has
been attached.

The memory card 10 1s electrically connectable to a host
(not 1llustrated) via the socket 20 1n a state of being attached
to the socket 20. In this state, a controller chip 11 1n the
memory card 10 can communicate with the host and perform
operations such as reading and writing of data from and into
a memory chip. In the memory card 10, the controller chip
11 can generate heat during this operation.

To deal with this, the front surface 10a of the memory
card 10 has a planar conductive pattern 15 at a position
overlapping with the controller chip 11 when viewed 1n the
/. direction. Also, the socket 20 has a heat conductive
plate-like member 235 at a position that can come 1nto contact
with the conductive pattern 15. The conductive pattern 15
comes 1nto contact with the plate-like member 25 1n a state
where the memory card 10 1s attached to the socket 20. As
a result, as indicated by the alternate long and short dash
lines 1n FI1G. 2B, heat generated in the controller chip 11 1n
the memory card 10 can efliciently be dissipated via the
conductive pattern 15 and the plate-like member 25.

Note that the heat dissipation path illustrated in FIG. 2B
1s 1llustrative, and 1s not necessarily selected. The heat
transierred to the plate-like member 25 may be dissipated to
surrounding gases via a substrate 24, or may be dissipated to
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a host-side member (not 1illustrated) connected to the sub-
strate 24 via the substrate 24.

Specifically, as illustrated 1n FIGS. 3 and 4, the memory
card 10 includes memory chips 12-1 to 12-4, the controller
chip 11, a builer chip 18, the conductive pattern 15, a sealing
portion 16, a substrate 17, a terminal group TG1, a terminal
group 1G2, an electronic component 9, and a cover 19. FIG.
3 1s a plan view 1illustrating a configuration of the memory
card 10, and 1s a view of the memory card 10 as viewed from
the -7 side (the side provided with the front surface 10a).
FIG. 4 1s a cross-sectional view illustrating the configuration
of the memory card 10, and 1llustrates a cross section taken

along the line B-B in FIG. 3.

On the surface of the substrate 17 on the +Z7 side, the
plurality of memory chips 12-1 to 12-4 are stacked, and the
controller chup 11 1s arranged. The bufler chip 18 may
turther be stacked on the +7 side of the memory chip 12-4
provided furthest on the +7Z side. On the surface of the
substrate 17 on the -7 side, the terminal group TG-1 and the
terminal group TG2 are arranged.

The sealing portion 16 covers the +Z side of the substrate
17 and houses the memory chips 12-1 to 12-4, the controller
chup 11, the bufler chip 18, and the substrate 17. The sealing
portion 16 may be made of a thermoplastic insulating
material such as a mold resin. The sealing portion 16 covers
the —Z side of the substrate 17 and exposes the terminal
group 1G1 and the terminal group 102. The surface of the
sealing portion 16 on the —Z side forms the front surface 10qa
of the memory card 10, and the surface thereof on the +7
side forms a back surface lob of the memory card 10.

Each of the terminal group TG1 and the terminal group
TG2 15 arranged on the front surface 10q of the memory card
10. The terminal group TG1 and the terminal group TG2 are
separated from each other 1n the Y direction inside the front
surface 10a.

The terminal group TG1 includes a plurality of electrode
terminals 13-1 to 13-z. Here, n 1s an integer of 2 or more.
The plurality of electrode terminals 13-1 to 13-n are
arranged 1n the X direction 1nside the front surface 10a. Each
ol the electrode terminals 13-1 to 13-» 1s formed substan-
tially 1n a rectangular shape having a longitudinal direction
thereof 1n the Y direction, for example. The electrode
terminals 13-1 to 13-z have equal widths 1n the X direction
and substantially equal widths 1n the Y direction. Each of the
clectrode terminals 13-1 13-# 1s made of a material contain-
ing a conductor (for example, a material containing at least
one of copper, gold, sliver, aluminum, nickel, and the like)
as a main component.

The terminal group TG2 includes a plurality of electrode
terminals 14-1 to 14-m. Here, m 1s an integer of 2 or more.
Here, m may be equal to or different from n. The plurality
of electrode terminals 14-1 to 14-m are arranged in the X
direction inside the front surface 10a. Each of the electrode
terminals 14-1 to 14-m 1s formed substantially 1n a rectan-
gular shape having a longitudinal direction thereof 1n the Y
direction, for example. The electrode terminals 14-1 to 14-m
have equal widths 1n the X direction and substantially equal
widths 1n the Y direction. Each of the electrode terminals
14-1 to 14-m 1s made of a material containing a conductor
(for example, a material containing at least one of copper,
gold, silver, aluminum, nickel, and the like) as a main
component.

The conductive pattern 13 1s arranged on the front surface
10a of the memory card 10. The conductive pattern 15 1s
arranged between the terminal group TG1 and the terminal
group 1G2 in the Y direction inside the front surface 10a.
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The conductive pattern 15 1s a planar pattern and 1s also
called a solid pattern. The conductive pattern 15 1s arranged
between the terminal group TG1 and the terminal group TG2
in the Y direction. The conductive pattern 15 may be formed
in a rectangular shape in the XY planar view. The conductive
pattern 15 preferably has a longer dimension than that of
cach of the electrode terminals 13 in the terminal group TG,
but 1s not limited thereto. For example, the width of the
conductive pattern 15 1n the X direction is larger than the
width of each of the electrode terminals 13-1 to 13- 1n the
X direction. For example, the width of the conductive
pattern 15 1n the Y-direction 1s larger than the width of each
of the electrode terminals 13-1 to 13-» 1n the Y-direction. For
example, the conductive pattern 15 1s made of a material
containing a conductive material (for example, a material
containing at least one of copper, gold, silver, aluminum,
nickel, and the like) as a main component. The conductive
pattern 15 1s made of a material having higher heat conduc-
tivity than the resin constituting the sealing portion 16. Also,
the conductive pattern 15 may be a non-conductor as long as
the conductive pattern 15 has higher heat conductivity than
the sealing portion 16.

The conductive pattern 15 1s arranged at a position
overlapping with the controller chip 11 on the front surface
10a when viewed in the 7Z direction. For example, the
conductive pattern 15 includes therein the center of the
controller chip 11 in the X and Y directions when viewed 1n
the Z direction. For example, the width of the conductive
pattern 15 1n the X direction 1s larger than the width of the
controller chip 11 in the X direction. The conductive pattern
15 1s arranged so as to cross the controller chip 11 1n the X
direction when viewed 1n the 7 direction. For example, the
width of the conductive pattern 15 1n the Y-direction 1s
smaller than the width of the controller chip 11 1n the
Y-direction. The conductive pattern 15 1s arranged so as to
be crossed 1n the Y direction by the controller chip 11 when
viewed 1n the Z direction. For example, when viewed 1n the
7. direction, the end of the controller chip 11 on the -Y side
may be located between the end of the conductive pattern 135
on the -Y side and the terminal group TG2. The conductive
pattern 15 1s more preferably arranged so as to overlap with
the controller chip 11, but 1s not limited thereto.

The conductive pattern 15 may have a substantially equal
dimension to that of the sealing portion 16. The width of the
conductive pattern 15 1n the X direction may be substantially
equal to the width of the sealing portion 16 1n the X
direction, or may be a width obtained by subtracting dimen-
sional margins on the +X side and the —X side from the
width of the sealing portion 16 in the X direction. The width
of the conductive pattern 15 1n the Y direction 1s smaller than
the space between the terminal group TG1 and the terminal
group TG2 1n the Y direction, and 1s, for example, about half
the space. The distance between the end of the conductive
pattern 15 on the -Y side and the terminal group TG2 1s
longer (for example, twice or more) than the distance
between the end of the conductive pattern 15 1n the +Y side
and the terminal group TG1.

Returning to FIG. 1, the socket 20 includes a lid portion
21, a wall portion 22, a wall portion 23, the substrate 24, the
plate-like member 25, a connection terminal group TG11,
and a connection terminal group TG12.

The substrate 24 is a plate-like member extending 1n the
X and Y directions. The substrate 24 1s made of, for
example, an 1nsulating resin.

The wall portion 22 and the wall portion 23 are arranged
on a front surface 24a of the substrate 24, respectively. The
wall portion 22 and the wall portion 23 are formed in two
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substantially lateral U-shapes the opening portions of which
are opposed to each other 1n the XY planar view. The wall
portion 22 and the wall portion 23 form the recessed space
20a. The width of the recessed space 20a 1n the X direction
1s substantially equal to the width of the memory card 10 1n
the X direction, and the width thereof 1n the Y direction 1s
substantially equal to the width of the memory card 10 1n the
Y direction.

The plate-like member 25 1s arranged on the front surface
24a of the substrate 24 and 1s located 1n the recessed space
20a. For example, the plate-like member 235 1s arranged
between the connection terminal group TG11 and the con-
nection terminal group TG12 1n the Y direction. The plate-
like member 25 1s arranged at a position where the plate-like
member 25 can come into contact with the conductive
pattern 15 of the memory card 10. The plate-like member 25
may be formed 1n a rectangular shape 1n the XY planar view.
For example, the width of the plate-like member 25 1n the X
direction 1s equal to the width of the conductive pattern 135
in the X direction, for example. For example, the width of
the plate-like member 25 in the Y direction 1s smaller than
the space between the connection terminal group TG11 and
the connection terminal group TG12 1n the Y direction. For
example, the width of the plate-like member 25 1 the Y
direction 1s equal to the width of the conductive pattern 135
in the Y direction, for example.

The plate-like member 25 1s made of a material having
heat conductivity (TIM: Termal Interface Material). The
plate-like member 25 may be a heat conductive sheet, a heat
conductive grease member, a heat conductive adhesive
member, a heat conductive putty member, a phase change
member, or a solder member. The heat conductive sheet 1s a
sheet-like member made of a resin filled with a filler having
heat conductivity. The heat conductive grease member 1s a
member 1n which a viscous liquid obtained by adding heat
conductive particles such as metal powder to a resin such as
silicone 1s dried and solidified into a plate shape. The heat
conductive adhesive member 1s a member in which an
adhesive having heat conductivity 1s dried and solidified into
a plate shape. The heat conductive putty member 1s a
member 1n which a high-viscosity liquid material having
heat conductivity 1s dried and solidified into a plate shape.
The phase change member 1s a member obtained by lique-
tying a phase change material contaiming a heat conductive
resin as a main component and then solidifying the phase
change material into a plate shape. The solder member 1s a
member 1n which a solder alloy 1s melted and then solidified
into a plate shape.

The connection terminal group TG11 1s arranged on the
inside surface of the wall portion 23 on the -Y side and 1s
located 1n the recessed space 20a. The connection terminal
group 1TG11 includes a plurality of connection terminals
26-1 to 26-n. The plurality of connection terminals 26-1 to
26-n. are arranged at positions where the connection termi-
nals can come into contact with the plurality of electrode
terminals 13-1 to 13-z of the terminal group TG1 in the
memory card 10. Each of the connection terminals 26-1 to
26-n protrudes to the —Y side and the +Z side from the 1nside
surface of the wall portion 23 on the -Y side toward a
position where the connection terminal can come mto con-
tact with the electrode terminal 13 when the memory card 10
1s attached.

The connection terminal group TG12 1s arranged on the
inside surface of the wall portion 22 on the +Y side and 1s
located 1n the recessed space 20a. The connection terminal
group 1G12 includes a plurality of connection terminals
27-1 to 27-m. The plurality of connection terminals 27-1 to
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27-m are arranged at positions where the connection termi-
nals can come 1nto contact with the plurality of electrode
terminals 14-1 to 14-m of the terminal group TG2 1n the
memory card 10. Each of the connection terminals 27-1 to
27-m protrudes to the +Y side and the +7Z side from the
inside surface of the wall portion 22 on the +Y side toward
a position where the connection terminal can come into
contact with the electrode terminal 14 when the memory
card 10 1s attached.

The 1id portion 21 1s rotatably attached to both ends 1n the
X direction on the -Y side of the wall portion 22. As
illustrated 1n FIG. 2A, the Iid portion 21 opens the recessed
space 20q 1n a state of being pulled up to the +7 side and
opened. In this state, the memory card 10 1s fitted into the
recessed space 20q, and the memory card 10 1s attached to
the socket 20. As illustrated in FIG. 2B, the lid portion 21
closes the recessed space 20q 1n a state of being pulled down
to the -7 side and closed. In this state, the memory card 10
1s housed 1n the socket 20, and attachment of the memory
card 10 to the socket 20 1s completed.

The I1id portion 21 can press the memory card 10 toward
the -7 side by 1ts own weight or by fitting into a predeter-
mined fitting portion of the wall portion 22 or the wall
portion 23 1n a closed state. Accordingly, as illustrated in
FIG. 2B, the electrode terminals 13 of the terminal group
TG1 on the front surface 10a of the memory card 10 come
into contact with the connection terminals 26 of the con-
nection terminal group TG11. The electrode terminals 14 of
the terminal group TG2 on the front surface 10a of the
memory card 10 come into contact with the connection
terminal 27 of the connection terminal group TG12.

As a result, the memory card 10 can communicate with
the host via the terminal group TG1 and the connection
terminal group TG11 and/or via the terminal group TG2 and
the connection terminal group TG12 to perform operations
such as reading and writing data from and 1nto the memory
chip. In the memory card 10, the controller chip 11 can
generate heat during this operation.

At this time, the conductive pattern 15 on the front surface
10a of the memory card 10 comes into contact with the
plate-like member 25. As a result, as indicated by the arrows
of the alternate long and short dash lines 1n FIG. 2B, heat
generated 1n the controller chip 11 1n the memory card 10
can eiliciently be dissipated via the conductive pattern 15
and the plate-like member 25.

As described above, 1n the present embodiment, 1n the
memory system 1, the front surface 10a of the memory card
10 has the planar conductive pattern 15 at a position over-
lapping with the controller chip 11 when viewed 1n the Z
direction. Also, the socket 20 has a heat conductive plate-
like member 25 at a position that can come into contact with
the conductive pattern 15. The conductive pattern 15 comes
into contact with the plate-like member 25 1n a state where
the memory card 10 1s attached to the socket 20. As a result,
heat generated in the controller chip 11 1n the memory card
10 can ethiciently be dissipated via the conductive pattern 15
and the plate-like member 25.

Note that the memory card 10 may have a configuration
in which the conductive pattern 15 1s omitted. Even 1n this
case, 1n the memory system 1, as 1llustrated 1in FIGS. 2A and
2B, the heat conductive plate-like member 25 comes into
contact with the memory card 10 when the memory card 10
1s attached to the socket 20. Therefore, when the controller
chip 11 1n the memory card 10 generates heat, the heat can
ciliciently be dissipated.

Also, as a first modification example of the embodiment,
a socket 120 of a memory system 101 may further include
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a heat dissipation structure 130 as illustrated n FIG. 3. FIG.
5 1s a perspective view 1llustrating a configuration of the
memory system 101 according to the first modification
example of the embodiment. The heat dissipation structure
130 comes 1nto contact with the plate-like member 25. The
heat dissipation structure 130 has a structure suitable for
heat dissipation, and includes, for example, a plurality of fins

128-1 to 128-k and 128-(k+1) to 128-2% and a plurality of
fins 129-1 to 129-» and 129-(nz+1) to 129-2x.

For example, the fins 128-1 to 128-% are arranged on the
side surface of the plate-like member 235 on the -Y side and
are arrayed in the X direction while being separated from
cach other. Each of the fins 128-1 to 128-% extends 1n a plate
shape 1n the Y and Z directions. Each of the fins 128-1 to
128-% comes into contact with the side surface of the
plate-like member 25 on the —Y side and protrudes 1n the -Y
direction from the side surface of the plate-like member 235
on the -Y side. The end of each of the fins 128-1 to 128-%
on the -7 side may come 1nto contact with the front surface
24a of the substrate 24.

For example, the fins 128-(k+1) to 128-2% are arranged on
the side surface of the plate-like member 235 on the +Y side
and are arrayed in the X direction while being separated
from each other. Fach of the fins 128-(4+1) to 128-2%
extends 1n a plate shape 1n the Y and Z directions. Each of
the fins 128-(4+1) to 128-2% comes mnto contact with the side
surface of the plate-like member 25 on the +Y side and
protrudes 1n the +Y direction from the side surface of the
plate-like member 25 on the +Y side. The end of each of the
fins 128-(k+1) to 128-2% on the -7 side may come into
contact with the front surface 24a of the substrate 24.

For example, the fins 129-1 to 129-» are arranged on the
side surface of the plate-like member 25 on the +X side and
are arrayed in the Y direction while being separated from
cach other. Each of the fins 129-1 to 129-» extends 1n a plate
shape 1n the X and Z directions. Each of the fins 129-1 to
129-» comes into contact with the side surface of the
plate-like member 25 on the +X side and protrudes 1n the +X
direction from the side surface of the plate-like member 235
on the +X side. The end of each of the fins 129-1 to 129-#

on the -7 side may come nto contact with the front surface
24a of the substrate 24.

For example, the fins 129-(nz+1) to 129-2x are arranged on
the side surface of the plate-like member 235 on the —X side
and are arrayed in the Y direction while being separated
from each other. Each of the fins 129-(z+1) to 129-2n
extends 1n a plate shape 1n the X and Z directions. Each of
the fins 129-(n+1) to 129-2z comes 1nto contact with the side
surface of the plate-like member 25 on the —X side and
protrudes in the —X direction from the side surface of the
plate-like member 25 on the —X side. The end of each of the
fins 129-(z+1) to 129-2n on the -7 side may come into
contact with the front surface 24a of the substrate 24.

As 1llustrated 1n FIGS. 6A and 6B, the memory card 10
can be attached to the socket 120 by being fitted into the
recessed space 20aq with the front surface 10aq facing the
socket 120. FIGS. 6A and 6B are diagrams illustrating
attachment and heat dissipation of the memory card 10
according to the first modification example of the embodi-
ment. Each of FIGS. 6A and 6B corresponds to a cross
section taken along the line C-C m FIG. 5. FIG. 6A
illustrates a state before the memory card 10 1s attached, and
FIG. 6B 1llustrates a state 1n which the memory card 10 has
been attached.

When the memory card 10 1s operated 1n a state of being
attached to the socket 120, the controller chip 11 can
generate heat. To deal with this, the front surface 10qa of the
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memory card 10 has a planar conductive pattern 15 at a
position overlapping with the controller chip 11 when
viewed 1n the 7 direction. Also, the socket 120 has the heat
conductive plate-like member 25 at a position that can come
into contact with the conductive pattern 15 and further has
the heat dissipation structure 130. The conductive pattern 15
comes 1nto contact with the plate-like member 25 in a state
where the memory card 10 1s attached to the socket 120. As
a result, as indicated by the alternate long and short dash
lines 1n FIG. 6B, heat generated in the controller chip 11 1n
the memory card 10 can efliciently be dissipated via the
conductive pattern 135, the plate-like member 25, and the
heat dissipation structure 130. That 1s, as heat radiation
paths, a path of the controller chip 11—=the conductive
pattern 15—the plate-like member 25—the heat dissipation
structure 130—*“the gases around the heat dissipation struc-
ture 130” 1s added to a path of the controller chip 11—=the
conductive pattern 15—the plate-like member 25—the sub-
strate 24—the gases around the substrate 24. Accordingly,
the heat dissipation efliciency can be improved.

Also, as a second modification example of the embodi-
ment, a socket 220 of a memory system 201 may 1nclude a
thin plate-like member 223 1nstead of the plate-like member
25 (refer to FIG. 1) and further include a heat dissipation
structure 230 as 1llustrated 1n FIG. 7. FIG. 7 1s a perspective
view 1llustrating a configuration of the memory system 201
according to the second modification example of the
embodiment. The heat dissipation structure 230 may be
arranged between the plate-like member 225 and the sub-
strate 24 1n the Z direction and may come into contact with
cach of the plate-like member 225 and the substrate 24. The
heat dissipation structure 230 has a structure suitable for
heat dissipation, and includes, for example, a plurality of fins
228-1 to 228-k

The plate-like member 225 may be thinned to such an
extent that the sum of the thickness of the plate-like member
225 and the width of each fin 228 in the Z direction 1is
substantially equal to the thickness of the plate-like member
25. The plate-like member 225 may be a heat conductive
sheet thinned by means of polishing or the like, a heat
conductive grease member thinned by means of polishing or
the like, a heat conductive adhesive member thinned by
means of polishing or the like, a heat conductive putty
member thinned by means of polishing or the like, a phase
change member thinned by means of polishing or the like,
or a solder member thinned by means of polishing or the

like.

The fins 228-1 to 228-k are arranged 1n the X direction
while being separated from each other. Each of the fins
228-1 to 228-k extends 1 a plate shape 1 the Y and Z
directions. Each of the fins 228-1 to 228-% protrudes 1n the
—-Y direction from the side surface of the plate-like member
225 on the -Y side and protrudes 1n the +Y direction from
the side surface of the plate-like member 225 on the +Y side
in the XY planar view. The end of each of the fins 228-1 to
228-k on the +Z side may come into contact with the surface
of the plate-like member 225 on the -7 side, and the end
thereof on the —Z side may come 1nto contact with the front
surtace 24a of the substrate 24.

As 1llustrated 1n FIGS. 8A and 8B, the memory card 10
can be attached to the socket 220 by being fitted into the
recessed space 20a with the front surface 10a facing the
socket 220. FIGS. 8A and 8B 1illustrate attachment and heat
dissipation of the memory card 10 according to the second
modification example of the embodiment. Each of FIGS. 8A
and 8B corresponds to a cross section taken along the line
D-D 1n FIG. 7. FIG. 8 A 1llustrates a state before the memory
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card 10 1s attached, and FIG. 8B 1illustrates a state in which
the memory card 10 has been attached.

When the memory card 10 1s operated 1n a state of being
attached to the socket 220, the controller chip 11 can
generate heat. To deal with this, the front surface 10qa of the
memory card 10 has a planar conductive pattern 15 at a
position overlapping with the controller chip 11 when
viewed 1n the Z direction. Also, the socket 220 has the heat
conductive plate-like member 225 at a position that can
come 1nto contact with the conductive pattern 15 and further
has the heat dissipation structure 230. The conductive pat-
tern 15 comes into contact with the plate-like member 225
in a state where the memory card 10 1s attached to the socket
220. As a result, as indicated by the alternate long and short
dash lines 1n FIG. 8B, heat generated 1n the controller chip
11 in the memory card 10 can efliciently be dissipated via the
conductive pattern 15, the plate-like member 225, and the
heat dissipation structure 230. That 1s, as heat radiation
paths, a path of the controller chip 11—=the conductive
pattern 15—the plate-like member 225—the heat dissipation
structure 230—*‘the gases around the heat dissipation struc-
ture 230” 1s added to a path of the controller chip 11—the
conductive pattern 15—the plate-like member 225—the heat
dissipation structure 230—the substrate 24—““the gases
around the substrate 24”. Accordingly, the heat dissipation
efliciency can be improved.

Further, as a third modification example of the embodi-
ment, as 1llustrated 1n FIGS. 9 and 10, a conductive pattern
315 of a memory card 310 of a memory system 301 and a
plate-like member 325 of a socket 320 may be widened in
the Y direction within the possible range. FIG. 9 1s a
perspective view 1llustrating a configuration of the memory
system 301 according to the third modification example of
the embodiment. FIG. 10 1s a plan view illustrating a
configuration of the memory card 310 according to the third
modification example of the embodiment.

As 1llustrated 1in FIG. 10, when viewed 1n the Z direction,
the width of the conductive pattern 3135 in the Y direction
may be substantially equal to the width of the controller chip
11 1n the Y direction. The end of the conductive pattern 315
on the -Y side may be located between the end of the
controller chip 11 on the -Y side and the terminal group
TG2. Accordingly, the area of the region where the conduc-
tive pattern 3135 and the controller chip 11 overlap with each
other 1s larger than the area of the region where the con-
ductive pattern 315 and the controller chup 11 overlap with
cach other (refer to FIG. 3).

The width of the conductive pattern 315 1n the Y-direction
1s substantially equal to the space between the terminal
group 1G1 and the terminal group TG2 1n the Y-direction.
For example, the width of the conductive pattern 313 in the
Y direction 1s larger than half of the space between the
terminal group TG1 and the terminal group TG2 in the Y
direction. For example, the distance between the end of the
conductive pattern 315 on the -Y side and the terminal
group 1G2 1s as short as the distance between the end of the
conductive pattern 315 in the +Y side and the terminal group
TG1.

The plate-like member 325 can come into contact with the
conductive pattern 315 of the memory card 310. For
example, the width of the plate-like member 325 1n the X
direction 1s equal to the width of the conductive pattern 3135
in the X direction, for example. For example, the width of
the plate-like member 325 1n the Y direction 1s smaller than
the space between the connection terminal group TG11 and
the connection terminal group TG12 1n the Y direction. For
example, the width of the plate-like member 325 in the Y
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direction 1s equal to the width of the conductive pattern 315
in the Y direction, for example.

As 1llustrated 1n FIGS. 11 A and 11B, the memory card 310
can be attached to the socket 320 by being fitted into the
recessed space 20a with the front surface 10a facing the
socket 320. FIGS. 11A and 11B are diagrams illustrating
heat dissipation of the memory card 310 according to the
third modification example of the embodiment. Each of
FIGS. 11A and 11B corresponds to a cross section taken
along the line in FIG. 9. FIG. 11A 1llustrates a state
before the memory card 310 1s attached, and FIG. 11B
illustrates a state 1n which the memory card 310 has been
attached.

When the memory card 310 1s operated 1n a state of being
attached to the socket 320, the controller chip 11 can
generate heat. To deal with this, the front surface 10q of the
memory card 310 has the planar conductive pattern 315 at a
position overlapping with the controller chip 11 when
viewed 1n the 7 direction. Also, the socket 320 has the heat
conductive plate-like member 325 at a position that can
come 1nto contact with the conductive pattern 315. The
conductive pattern 315 comes into contact with the plate-
like member 325 1n a state where the memory card 310 1s
attached to the socket 320. Each of the conductive pattern
315 and the plate-like member 325 1s widened 1n the Y
direction within the possible range. As a result, the contact
area between the conductive pattern 315 and the plate-like
member 325 1s larger than the contact area between the
conductive pattern 15 and the plate-like member 25 (refer to
FIG. 2B). As a result, as indicated by the arrows of the
alternate long and short dash lines 1n FIG. 11E, heat gener-
ated 1n the controller chip 11 1n the memory card 310 can
clliciently be dissipated via the conductive pattern 3135 and
the plate-like member 325. That 1s, the heat radiation path
may have a smaller curvature and a shorter distance. Accord-
ingly, the heat dissipation efliciency can be improved.

—1_

Another Embodiment

(a) In the above embodiment, the solid conductive pat-
terns 15 and 315 are exemplified, but mstead of these
patterns, a predetermined terminal group may be used. For
example, a memory card 410 may be provided with a test
terminal group used for a test before shipment and/or a test
alter shipment. The test terminal group includes a plurality
of pad electrodes. Since each of the pad electrodes 1s made
of a conductor, the test terminal group may be used for heat
dissipation. For example, as 1llustrated in FIG. 12, a plurality
of pad electrodes 4151-1 to 4151-s (where s 1s any 1nteger
of 2 or more) used 1n a product test or the like for the
memory card 410 can be regarded as a conductive pattern
415 for heat dissipation. FIG. 12 1s a diagram illustrating a
configuration of the memory card 410 according to another
embodiment. At thus time, each of the pad electrodes 4151
for tests may be electrically connected to the controller chip
11 inside. Therelore, the heat of the controller chip 11 can
more efliciently be dissipated to the outside. The number,
positions, and sizes of the pad electrodes 1n FIG. 12 are
illustrative, and are not necessarily selected.

While certain embodiments have been described, these
embodiments have been presented by way of example only,
and are riot intended to limit the scope of the mventions.
Indeed, the novel embodiments described herein may be
embodied 1n a variety of other forms; furthermore, various
omissions, substitutions and changes in the form of the
embodiments described herein may be made without depart-
ing from the spirit of the inventions. The accompanying
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claims and their equivalents are intended to cover such
forms or modifications as would fail within the scope and

spirit of the inventions.

What 1s claimed 1s:

1. A memory card comprising;:

a memory chip;

a controller chip;

a sealing portion that houses the memory chip and the
controller chip and that includes a first main surface
and a second main surface arranged on an opposite side
of the first main surface;

a first terminal group that includes a plurality of electrode
terminals arranged 1n a {first direction inside the first
main surface;

a second terminal group that includes a plurality of
clectrode terminals arranged 1n the first direction 1nside
the first main surface; and

a conductive pattern that i1s arranged between the first
terminal group and the second terminal group in the
first main surface, that has a longer dimension than a
dimension of the electrode terminal 1n the first terminal
group, that has a longer dimension than a dimension of
the electrode terminal 1n the second terminal group, and
that has a planar shape,

wherein:

the conductive pattern 1s arranged at a region overlapping
with the controller chip when viewed 1n a third direc-
tion perpendicular to the first main surface,

the conductive pattern 1s arranged so as to cross the
controller chip in the first direction when viewed 1n the
third direction, and

the conductive pattern i1s arranged so as to be crossed 1n
a second direction by the controller chip when viewed
in the third direction, the second direction being a
direction perpendicular to the first direction 1n a planar
VIEW.

2. The memory card according to claim 1, wherein a width
ol the conductive pattern 1n the first direction 1s larger than
a width of the electrode terminal 1n the first terminal group
in the first direction and 1s larger than a width of the
clectrode terminal 1n the second terminal group 1n the first
direction.

3. The memory card according to claim 2, wherein:

the width of the conductive pattern 1n the first direction 1s
larger than a width of the conductive pattern in the
second direction,

the width of the electrode terminal 1n the first terminal
group 1n the first direction 1s smaller than a width of the
clectrode terminal in the first terminal group in the
second direction, and

the width of the electrode terminal 1n the second terminal
group in the first direction 1s smaller than a width of the
clectrode terminal in the second terminal group in the
second direction.

4. The memory card according to claim 2, wherein the
width of the conductive pattern in the first direction 1s
substantially equal to a width of the sealing portion 1n the
first direction.

5. The memory card according to claim 2, wherein a width
of the conductive pattern in the second direction 1s larger
than a width of the electrode terminal 1n the first terminal
group 1n the second direction and 1s larger than a width of
the electrode terminal 1n the second terminal group in the
second direction.
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6. The memory card according to claim 3, wherein:

the width of the conductive pattern in the first direction 1s

larger than the width of the conductive pattern in the

second direction,

the width of the electrode terminal 1n the first terminal

group 1n the first direction 1s smaller than the width of

the electrode terminal 1n the first terminal group 1n the
second direction, and

the width of the electrode terminal 1n the second terminal

group 1n the first direction 1s smaller than the width of

the electrode terminal 1n the second terminal group in
the second direction.

7. The memory card according to claim 1, wherein a width
of the conductive pattern 1n the first direction 1s larger than
a width of the controller chip 1n the first direction.

8. The memory card according to claim 7, wherein a width
of the conductive pattern in the second direction 1s larger
than a width of the controller chip 1 the second direction.

9. A memory system comprising:

a memory card; and

a socket to which the memory card 1s attachable,

wherein the memory card includes:

a memory chip;

a controller chip;

a case that houses the memory chip and the controller
chip and that includes a first main surface and a
second main surface arranged on an opposite side of
the first main surface;

a first terminal group that includes a plurality of elec-
trode terminals arranged 1n a first direction side the
first main surface; and

a second terminal group that includes a plurality of
clectrode terminals arranged in the first direction
inside the first main surface, and

the socket includes:

a first connection terminal group that includes a plu-
rality of connection terminals configured to come
into contact with the electrode terminals 1n the first
terminal group, respectively;

a second connection terminal group that includes a
plurality of connection terminals configured to come
into contact with the electrode terminals 1n the
second terminal group, respectively; and

a plate-like member that 1s arranged between the first
connection terminal group and the second connec-
tion terminal group and that i1s heat conductive.

10. The memory system according to claim 9, wherein:

the memory card further includes a conductive pattern

that 1s arranged between the first terminal group and the
second terminal group 1n the first main surface, that has

a longer dimension than a dimension of the electrode

terminal 1n the first terminal group, that has a longer

dimension than a dimension of the electrode terminal 1n
the second terminal group, and that has a planar shape,
and

the plate-like member 1s configured to come into contact

with the conductive pattern.

11. The memory system according to claim 10, wherein
the conductive pattern comes 1nto contact with the plate-like
member 1n a state where the memory card 1s attached to the

socket.

12. The memory system according to claim 10, wherein
the planar shape of the conductive pattern 1s substantially
equal to a planar shape of the plate-like member.
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13. The memory system according to claim 10, wherein a
width of the conductive pattern in the first direction 1s
substantially equal to a width of the plate-like member 1n the
first direction.

14. The memory system according to claim 10, wherein a
width of the conductive pattern in a second direction per-
pendicular to the first direction 1n a planar view 1s substan-
tially equal to a width of the plate-like member 1n the second
direction.

15. The memory system according to claim 9, wherein the
plate-like member includes a heat conductive sheet.

16. The memory system according to claim 9, wherein the
socket further includes a heat dissipation structure that
comes 1nto contact with the plate-like member.

17. The memory system according to claim 16, wherein
the heat dissipation structure includes a plurality of fins each
protruding from a side surface of the plate-like member.
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